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[57] ABSTRACT

An automatic cartridge playing system which has a start-
switch means, a selective switch means for selecting in ad-
vance a predetermined cartridge, and a tape end detecting
means for detecting the end of a magnetic tape. The device
also has a rotary switch group, a rotary switch rotating means
for rotating the rotary switch group by any of the start-switch
means, and a selective switch means or tape end detecting
means. The device further has holding means for holding one
or more cartridges operative by the first rotary switch of the
rotary switch group, a magnetic head held in reproduceable
state by the second rotary switch of the selective switch means
and rotary switch group, and reproducing means for amplify-
ing the output of the magnetic head and for increasing the
volume of its output. Thus, the automatic cartridge playing
system of this invention may selectively and automatically
play any cartridge or cartridges in preset order.

5 Claims, 4 Drawing Figures
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1
AUTOMATIC CARTRIDGE PLAYING SYSTEM

BACKGROUND OF THE INVENTION

1, Field of the Invention

This invention relates to an automatic tape cartridge playing 5

system, and more particularly to a system for automatically
and continuously reproducing selectively recorded magnetic
tapes contained within the respective cartridges in a predeter-
mined order.

2. Description of the Prior Art

Cartridges which are convenient for carrying and handling
magnetic tapes and playing systems for reproducing the
recordings on the tapes, have recently been developed. How-
ever, the recording time of one cartridge is not very long
because the length of the magnetic tape in the cartridge is not
very long. If longer magnetic tapes were on a cartridge, it
would require skillful operation to select a desired portion
from a long magnetic tape. In the case of endless magnetic
tape, it is difficult to operate in a fast forward or rewind mode,
with the result that it takes a long time to select a particular
portion of the tape for playback.

SUMMARY OF THE INVENTION

This invention contemplates the elimination of the afore-
mentioned disadvantages of the conventional system and pro-
vides a novel and improved automatic cartridge playing
system which may instantly select a desired portion of a tape
and automatically reproduce it.

According to one aspect of the present invention, there is
provided an automatic cartridge playing system which com-
prises start-switch means, selective switch means for selecting
in advance a predetermined cartridge, and tape end detecting
means for detecting the end of a magnetic tape. The device
also includes a rotary switch group, rotary switch rotating
means for rotating the rotary switch group by any of the start-
switch means, and selective switch means or tape end detect-
ing means. The device further comprises holding means for
holding one or more cartridges operative by the first rotary
switch of the rotary switch group, a magnetic head held in a
reproduce state by the second rotary switch of the selective
switch means and rotary switch group, and reproducing means
for amplifying the output of the magnetic head and for in-
creasing the volume of its output. .

Other objects, advantages and features of the present inven-

tion will become apparent from the following description

taken in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a wiring diagram of one embodiment of an auto-
matic cartridge playing system for showing an operating prin-
ciple in accordance with the present invention;

FIG. 2 is an explanatory sectional view of one example of a
cartridge used in the system of this invention showing the in-
ternal structure thereof;

FIG. 3 is a perspective view of one embodiment of part of
the playing system, and

FIG. 4 is an explanatory enlarged sectional view of part of
the component shown in FIG. 3.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Reference is now made to the drawings, which show one
embodiment of this invention. o

The system comprises a push-button start-switch 1, a selec-
tive switch 2 which includes push-button switches SW1, SW2
and SW3 and relays Y1, Y2 and Y3 having contacts y11, y21
and y31 respectively, for selecting in advance a predetermined
or desired cartridge from a plurality of cartridges. The selec-
tive switch 2 also includes lamps L1, L2 and L3 for indicating

the operation of the cartridge. The system also includes a ro--

tary switching device which includes rotary switches 3a, 3b, 3¢
and 3d, and rotary switch rotating device 4 which includes a
transistor Trl and a plunger 4a for rotating the rotary switch
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group. The device further contains a reproducing device §
which includes magnetic heads H1, H2 and H3, an amplifier
Sa for amplifying the outputs of the magnetic heads H1, H2
and H3, and a speaker 5b. The reproducing device § also in-
cludes contacts y12, y22 and y32 connected in the head cir-
cuits, respectively, and rotary switch 3b of the rotary switching
device 3 for switching the connection of the heads H1, H2 and
H3 to the amplifier Sa. A tape end detecting device 6 includes
electrodes P1, P2 and P3 (P2 and P3 are not shown) which are
short-circuited by conductive foils CP1, CP2 and CP3 (CP2
and CP3 are not shown) affixed to the magnetic tapes T1, T2
and T3 (T2 and T3 are not shown). The system also includes a
tape end detecting circuit 6a for producing a positive voltage
which turns on transistor Tr1 when the electrodes are short-
circuited by the foil on the magnetic tapes. A holding device 7
which includes plungers 7a, 7b and 7c is selectively operated
by the rotary switch 3d and a mechanism for holding a
predetermined or selected cartridge in operation with a mag-
netic tape drive device and magnetic head.

In the connection of the thus constructed system, the start-
switch 1 is connected between positive voltage source +B and
one contact of the rotary switch 3a. The other contacts of the
rotary switch 3a are connected respectively to one of the con-
tacts of y11, y21 and y31 of the relays Y1, Y2 and Y3. The
other contacts of y11, y21 and y31 of the relays Y1, Y2 and
Y3 are connected to both the contacts of the rotary switch 3c,
respectively, and to the relays Y1, Y2 and Y3 and to one side
of the push-button switches SW1, SW2 and SW3, respectively.
The arm contacts of the switches, y11, y21 and y31 are con-
nected to both the positive voltage source +B and the other
contacts of the push-button switches SW1, SW2 and SW3.
The other side of the relays Y1, Y2 and Y3 are connected
through the lamps L1, L2 and L3 to ground. The arm contact
of the rotary switch 3¢ is connected through the resistor R3 to
ground. The arm contact of the rotary switch 3a is connected
through the resistor R1 to both the base of the transistor Trl
and through the resistor R2 to ground. The emitter of the
transistor Trl is connected to ground and the collector of the
transistor Trl is connected to one side of the plunger 4a. The
other side of the plunger 4a is connected to the positive volt-
age source +B. The heads H1, H2 and H3 are connected
between ground and through switches y12, y22 and y32 to the
contacts of the rotary switch 3b. The arm contact of the rotary
switch 3b is connected to the input of the amplifier Sa. The

. output of the amplifier Sa is connected to the speaker §b and
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positive voltage source +B is connected to the amplifier 5a.
The detecting circuit 6a has an input from the electrodes P1,
P2 and P3 and an output connected to the base of the
transistor Trl. The contacts of the rotary switch 34 are con-
nected to-one side of the plungers 7a, 7b and 7c. The other
sides of the plungers 7a, 7b and 7c are connected to the posi-
tive voltage source +B. The arm contact of the switch 3d is
connected to ground.

In operation of the system shown in FIG. 1, if the push-but-
ton start-switch 1 is depressed, a positive voltage is applied
through the rotary switch 3a and resistor R1 to the base of the
transistor Tr1 so that transistor Tr1 becomes conductive dur-
ing closure of the switch 1. This results in collector current
flow through the plunger 4a so as to rotate the plunger 4a one
revolution. When the plunger 4a is rotated one revolution, the
rotary switches 3a, 3b, 3c and 34 are rotated one contact in the

- counterclockwise direction. When the rotary switches 3a, 3b,

65

70

3c and 3d are thus rotated, a positive voltage is applied
through the switch y11 of the relay Y1 and through the rotary
switch 3a and resistor R1 to the base of the transistor Trl so
that the transistor Trl again becomes conductive and again
operates plunger 4a. The rotary switch 3a is thus rotated one
contact at a time. Before the start-switch 1 is depressed, if any
of the push-button switches such as SW1 and SW3 are
depressed, the relays Y1 and Y3 are energized so that the

_ switches y11 and y31 of the relays Y1 and Y3 are closed

75

thereby holding the circuit closed for energizing relays Y1 and
Y3 and operating indicating lamps L1 and L3. In this state, if
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the start-switch 1 is depressed, the positive voltage is applied
through the start-switch 1, rotary switch 3a and resistor R1 to
the base of the transistor Trl. Trl becomes conductive and
collector current flows through the plunger 4a with the result
that the rotary switches 3a, 3b, 3c and 3d are rotated ac-
cordingly, step by step. However, since the switch y11 of the
relay Y1 is switched to the other side as shown in FIG. 1, the
positive voltage is not applied to the rotary switch 3a and
transistor Trl does not become conductive. Therefore,
plunger 4a does not operate, and accordingly, the respective
rotary switches are not rotated any further.

Due to the operation of the relay Y1 and the position of
switch y12 of the relay Y1 as shown in FIG. 1, the magnetic
head H1 reproduces the magnetic tape T1 of the cartridge
CA1. The reproduced signal is fed through the rotary switch
3b to the amplifier Sa to be amplified thereby and then to be
communicated by the speaker 5b.

A device for engaging a predetermined cartridge with a
predetermined magnetic head and feeding the magnetic tape
contained within the cartridge will be hereinafter described.

When the endless magnetic tape T1 is completely
reproduced by the magnetic head H1, the conductive foil CP1
affixed to the end of the magnetic tape short-circuits the elec-
trode P1. The detecting circuit 6a detects the short circuit and
feeds its output to the base of the transistor Trl so that the
transistor Trl becomes conductive. Accordingly, similar to
the operation described above, the respective rotary switches
3a, 3b, 3c and 3d rotate one contact. When the rotary switches
3a, 3b, 3c and 3d are rotated one contact, the positive voltage
is applied through the switch y21 of the relay Y2, rotary
switch 3a and resistor R1 to the base of the transistor Trl so
that the transistor Trl becomes conductive again resulting in
collector current flowing through the plunger 4a so that the
respective rotary switches are rotated one contact. Here, since
the relay Y3 is held energized in advance as previous
described, the switch y 31 which is switched to the other side
as shown in FIG. 1, and the positive voltage is not applied to
the rotary switch 3a. Accordingly, the transistor Tr1 does not
become conductive and the respective rotary switches are
stopped. This results in cartridge CA2 not being played or
passed therethrough and cartridge CA3 is placed in a playing
state. When endless magnetic tape T3 contained within the
cartridge CA3 is played, the conductive foil CP3 affixed on
the end of the magnetic tape short-circuits the electrode P3
which is connected in parallel with electrode P1. The detect-
ing circuit 6a operates and applies a positive output voltage to
the base of the transistor Trl resulting in transistor Trl
becoming conductive. Collector current therefore flows
through the plunger 4a and the respective rotary switches are
again rotated one contact.

The operation of the rotary switch 3c will now be described.
While the other rotary switches 3a, 3b and 34 are rotating one
contact, the rotary switch 3¢ grounds the fixed contacts
thereof through the resistor R3. When the rotary switches are
not rotated, the arm or sliding contact of 3¢ is disposed
between the adjacent fixed contacts. In the sequential opera-
tion previously described, when the rotary switch 3a is
switched from the contact y11 to the contact y21, the rotary
switch 3c grounds the positive side of the relay y1 through the
resistor R3. For this reason, the relay Y1 is de-energized and
self-holding contact y11 is returned to its original state. Thus,
the rotary switch 3c releases the self-holding switches of the
relays Y1, Y2 and Y3 so the cartridges when finished return to
their original states. _

If the tape recorder comprises, for example, three cartridges
as shown in FIG. 1, after the play of the cartridge CA3 is
finished, the rotary switches 3a, 3b, 3¢ and 3d are rotated to
the position as shown in FIG. 1 to complete the series of
operation.

Though the magnetic tapes T2 and T3, the conductive foils
CP2 and CP3 affixed to the tapes respectively, and electrodes
P2 and P3 short-circuited thereby are not shown in the draw-
ing, these are entirely the same as those of the magnetic tape
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T1, conductive foil CP1 and electrode P1. The respective
electrodes are connected in parallel with the electrode P1 and
if any electrode is short-circuited, the detecting circuit 6a is
operated.

Though the detecting circuit 6a feeds one positive pulse
signal to the base of the transistor Trl for every short-circuit
of each electrode if the magnetic tape has four tracks, that is,
two channels as stereo recording, the magnetic tape switches
its channel by the known means upon completion of one
endless loop. The system may be designed such that one pulse
is generated from the detecting circuit 6a upon two revolu-
tions of an endless loop. In the case of eight track magnetic
tape in stereo recording, the system may be designed so as to
generate one pulse from the detecting circuit 6a whenever the
electrode P1 is short-circuited four times. Thus, after all chan-
nels of one cartridge are completed, the system may be trans-
ferred automatically to the next cartridge.

Referring to FIGS. 2, 3 and 4, which show another embodi-
ment for playing the tape in the cartridge without using the
plungers 7a, 7b and 7c shown in FIG. 1, FIG. 2 shows the inter-
nal structure of a particular cartridge 8, FIG. 3 shows a drum
switch 23 rotating integrally with the respective rotary
switches 3a, 3b and 3c of the previous embodiment, and FIG.
4 shows part of the switch drum 23 in particular structure.
Another embodiment will now be described.

Referring to FIG. 2, a spool 10 and a tape-resting disc 11 are
integral with the rotary shaft 9 within the cartridge 8. Mag-
netic tape 12 is wound in endless manner onto the spool 10.
The magnetic tape 12 is drawn from the inner periphery of the
spool of the tape so that the tape is fed in the direction as
shown by arrow 12a. The tape 12 is taken up on the outer
periphery through the guide roller 134, pinch roller 14 and
guide roller 13b. The pinch roller 14 is rotatably provided on
the lever 15. The lever 15 is pivoted in the outward direction
around the shaft 154 by means of a spring 16. A pad 17 is af-
fixed to the lever 15 so that the magnetic tape 12 is depressed
onto the lever 15 upon playing of the tape recorder. Further, a
projection 19 is provided on the lever 15. This projection is
urged onto the rod 20. If the magnetic tape 12 is not inter-
leaved between the pinch roller 14 and the capstan 21 the tape
cannot run, that is, it cannot be played.

Switch drum 23 integrally provided with the shaft 22 of the
rotary switch device 3 has recess 234 for engaging the rod 20
at the position corresponding to the respective rotary switch.

A plurality of cartridges 8, for example, three for the em-
bodiment shown in FIG. 1 are positioned to correspond to the
respective magnetic heads and common capstans. The switch
drum 23 is integrally rotated with the respective rotary switch,
one end of the rod 20 is inserted into the respective cartridge 8
and is slid along the surface of the switch drum 23 until it goes
into recess 23a. Whereupon, the other end of the rod 20 is
drawn from the cartridge 8 and lever 15 is rotated by the force
of the spring 16. The result is that the magnetic tape 12 is in-
terleaved between the magnetic head 18 and the pad 17, and
between the capstan 21 and the pinch roller 14, and is thereby
reproduced.

It should be understood from the foregoing description that
according to the present invention any number of cartridges
may be automatically played by this extremely simple system,
and if a desired cartridge is selected previously and the
switches - SW1, SW2..SWn corresponding thereto are
depressed previously, the selected cartridge is indicated by the
lamps L1, L2..Ln. The selected cartridges may be continu-
ously and automatically played and when the completed car-
tridge is released from the playing state the cartridge is also
returned to its original state.

I claim:

1. An automatic cartridge reproducing system for a tape
recorder comprising:

a. start switch means;

b. selective switch means for selecting from a plurality of

magnetic tape cartridges those cartridges which are to be
reproduced by said tape recorder;
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c. tape and detecting means for determining the end of the
magnetic tape in said cartridges;

d. a rotary switch device comprising a plurality of rotary
switch means;

e. a first rotary switch means of said plurality of rotary
switch means, connected to said selective switch means,
for sequentially connecting each switch of said selective
switch means;

f. holding means, coupled to a second rotary switch means
of said plurality of rotary switch means, for maintaining
each of the selected ones of said plurality of magnetic
tape cartridges in a reproduce state during the reproduc-
tion of the magnetic tape;

g. magnetic head means for reproducing the magnetic tapes;

h. a third rotary switch means of said plurality of rotary
switch means, coupled to said magnetic head means, for
holding said magnetic head means in a reproduce state
corresponding to the selected ones of said plurality of
magnetic tape cartridges; and

i. rotary switch rotating means, coupled to said start switch
means, said selective switch means, and said tape end de-
tecting means, for rotating said plurality of rotary switch
means in response to the actuation of said start switch
means, said selective switch means and said tape end de-
tecting means, whereby upon actuation of said start
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switch means said system automatically sequentially
reproduces each selected magnetic tape cartridge.

2. An automatic cartridge playing system as set forth in
claim 1, wherein said start-switch is a push-button switch, and
said selective switch means includes a plurality of push-button
switches, a plurality of relays having a plurality of contacts,
and a plurality of lamps for indicating the operation of a cor-
responding cartridge wherein a plurality of series circuits are
formed by each of said pushbutton switches and a correspond-
ing relay and lamp.

3. An automatic cartridge playing system as set forth in
claim 1, wherein said tape end detecting means includes a plu-
rality of electrodes to be short-circuited by a plurality of con-
ductive foils affixed to the magnetic tapes. :

4. An automatic cartridge playing system as set forth in
claim 1, wherein said rotary switch rotating means includes a
transistor and a plunger connected in the collector circuit of
said transistor.

5. An automatic cartridge playing system as set forth in
claim 1, wherein said holding means includes a plurality of
plungers selectively operated by said second rotary switch
means and means for holding a predetermined cartridge in
operation with a magnetic tape drive.
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